Sensitivity and reproducibility of HCV quantitation in chimpanzee sera using TaqMan real-time PCR assay.
The availability of molecular protocols for the detection and quantitation of very low numbers of hepatitis C virus (HCV) particles in biological samples is an issue of interest in both clinical and analytical fields of HCV research. A sensitive and reproducible assay is described for HCV RNA quantitation using the TaqMan PCR fluorogenic real-time detection system to establish the levels of HCV RNA in chimpanzee plasma. Our TaqMan PCR protocol and synthetic full length HCV RNA template show that the threshold of sensitivity for our TaqMan PCR is two copies per reaction. As few as 10 genome copies per reaction could be quantitated maintaining a linear range. The accuracy of the TaqMan PCR test was comparable to commercial bDNA and Amplicor tests. The RNA standards of the laboratory were tested in parallel with a World Health Organization (WHO) International Standard for HCV RNA obtaining ratios of 2.7+/-0.7 RNA copies per HCV international unit (IU). Our method using RNA extracted from chimpanzee samples had an estimated sensitivity of 200 RNA copies/ml of plasma (approximately eight copies/reaction or 74 WHO IU/ml). Serial plasma samples from HCV-infected chimpanzees were analyzed using this methodology to evaluate its applicability, and RNA profiles were observed consistent with the evolution of the pathology in each animal. The present study therefore illustrates the high reproducibility, sensitivity and reliability of our TaqMan methodology, providing a useful method for HCV research to consistently detect and quantify viral RNA throughout a range of concentrations.